In vitro and in vivo regulation of hepatic mitogen-activated protein kinases in fetal rats.
We have studied the role of mitogen-activated protein (MAP) kinases in fetal hepatocyte growth in vitro and in vivo. With myelin basic protein (MBP) as the phosphate acceptor, kinase activity in cultured fetal hepatocyte lysates increased fourfold after exposure to transforming growth factor-alpha (TGF-alpha) for 10 min. This TGF-alpha-responsive MBP kinase activity was accounted for by five distinct MAP kinase isoforms detected by Western immunoblotting. All had negligible activity in cultured fetal hepatocytes under basal conditions. Treatment of fetal hepatocytes with hepatocyte growth factor led to activation of the predominant isoforms, relative molecular weight (M(r)) = 42,000 and 44,000 in a manner indistinguishable from TGF-alpha, whereas insulin had no effect. All five of the immunoreactive MAP kinases were present in both fetal and adult liver homogenates. The M(r) = 42,000 and 44,000 isoforms were only minimally activated in vivo. We conclude that the mitogen-independent growth exhibited by fetal hepatocytes in primary culture is not associated with tonic activation of the MAP kinase system. Our data support the possibility that fetal hepatic growth may be, in part, independent of the action of growth factors as mediated via the MAP kinase system.